A simple procedure for NMR measurements of intra- and extracellular sodium in intact tissues.
The total Na+ and both the intra- and extracellular Na+ content of excised rat and frog tissues was quantitated by 23Na NMR at 95.51 MHz. An external capillary containing 33 mM Na7[Dy(P3O10)2], resonating about 30 ppm upfield relative to the 0.00 ppm of the intracellular Na+, was inserted into the tissues. The capillary was calibrated against a concentration range of pure NaCl solution, for measurement of intracellular Na+, and against the same concentrations of NaCl solutions containing 4-6 mM K7[Dy(P3O10)2] in 50 mM histidine. Cl and 100 mM choline. Cl, for measurement of extracellular Na+. Spectra were recorded on tissues first in the absence of the shift reagent for determination of the total Na+. After addition of a K7[Dy(P3O10)2] solution to the sample, the 23Na spectra were recorded immediately so that data accumulation was completed within 15 min. Under these conditions, the extracellular Na+ resonated from 10 to 20 ppm upfield relative to the intracellular Na+, and no loss in the intensity of the extracellular Na+ resonance occurred due to the lability of dysprosium(III)tripolyphosphate (cf. Matwiyoff et al., Magn. Reson. Med. 3: 164, 1986). The intra- and extracellular Na+ content of the tissue was calculated from the integrated areas of the respective Na+ resonances and that of the calibrated capillary, from the known weight of the tissue, and from the known volumes of the solutions added.(ABSTRACT TRUNCATED AT 250 WORDS)